The cohesion of water creates surface tension where air and water meet. You will observe this when you looked at the ability of water to pile on top of a penny without spilling over (see Fig. 3-11 ).
Fig. 3-12:
Picture of red rover game.
Photo courtesy of Michael Sarver
The hydrogen bonds between water molecules at the surface are analogous to the members of a red rover team holding hands. When playing red rover, team members line up to form a chain to try and prevent someone from running through their joined hands ( Fig. 3-12 ). The linked hands represent the hydrogen bonds between water molecules that can prevent an object from breaking through.
Of course, a faster or heavier person can more easily break through the hand bonds during a game of red rover. Similarly a heavy object, or one that isn't carefully placed on the surface of the water, can break the surface tension. Remember, for example, how the paper clip needed to be placed carefully on the water's surface in order for it to float. Where air and liquids meet there are unbalanced forces. Water molecules very near the surface are being pulled down and to the side by the strong cohesion of water to itself and the strong adhesion of water to the surface it is touching. In contrast, the air pulling upward acts as an extremely small force on the water's surface. The result is a net force of attraction between water molecules a very flat, thin sheet of molecules at the surface (see Fig. 3-13 ).
Because of hydrogen bonding, water can actually support objects that are more dense than it is. Water molecules stick to one another on the surface, which prevents the objects resting on the surface from sinking. This is why water striders and other insects can "walk" on water! It is also what allowed you to float a paper clip on water and the reason why a belly flop off the high dive into a pool of water is painful. See Predict how many drops of water will fit on a penny. Record your prediction in your notebook in a complete sentence. 2. Use the plastic pipette to drop water on the surface of a penny. Drop carefully and slowly to fit as many drops as possible on the penny. Count each drop until the water spills over the side of the penny and record your results in your notebook in a complete sentence. 3. Compare your results with the people in your group. Record the range and calculate the average number of drops that fit on a penny from the people in your group. Record in your notebook in a complete sentence. 4. Add more drops to the penny, without letting the water spill over. Carefully observe and draw the water on the penny in your notebook. 5. Invent and record a hypothesis for the behavior of water that you observed, using the language of cohesion and adhesion in relation to the water and the penny.
Investigate the cohesive and adhesive properties of water. Summarize the short article in your notes.
Weird Science: Rain Drops Are Not Really Drop Shaped! SF (5-1) Rain drops captured falling during a spring thundershower. Notice the raindrops are circular.
Photo courtesy of NOAA  Falling rain drops are nearly spherical. This is because the molecules at the surface of a liquid feel a net attraction by other molecules toward the interior of the liquid.  A sphere has the smallest surface area to volume ratio of any geometric shape. Thus, the surface area tends to be reduced as much as possible, forming a sphere (or very close to a sphere).
TITLE: Can you prode the water on the penny without spilling it?

Materials:
Tap water Penny Plastic pipette Paper clip Binder clip Toothpick 1. Add drops of water to the penny, until the water is almost ready to spill over. 2. Predict what will happen when you insert toothpick into the surface of the water piled on the penny. Record your prediction. 3. Insert the toothpick and carefully observe the surface of the water. 4. Try inserting the toothpick in various ways. Observe the surface of the water. Pay special attention to the water surface where the skewer enters the water. 5. Record your observations and draw what you see. 6 . Repeat procedures B1-B5 using a paper clip and the metal clip part of a binder clip. Try to indent the pile of water as much as possible without spilling it. 7. Record your observations and draw what you see, paying carefully attention to the surface of the water. 8. Invent and record a hypothesis for the behavior of water that you observed using the language of cohesion and adhesion in relation to the toothpick, the paperclip, the binder clip, and the water.
Investigate the cohesive and adhesive properties of water.
TITLE: Can you stick two plastic rulers together using only water?
Materials: Tap water Two flexible plastic rulers Paper clip Penny 1. Use your knowledge of adhesion and cohesion to invent a way to stick two plastic rulers together using only water. 2. Record two observations and describe your ability to stick two rulers together. 3. Does the amount of water you use make a difference? Record the answer in your notebook. 4. What happens when you hold the rulers at an angle, lift them up and down, or turn them on their sides? Record your observation in your notebook. 5. Test the strength of your rulers stuck together by lifting one ruler with the other and lifting an object such as a paper clip or a penny. 6. Invent and record a hypothesis for the behavior of water that you observed using the language of cohesion and adhesion in relation to the rulers. 
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In this activity, you tried to stick two rulers together using a thin film of water between the rulers. Water acted like glue, and you were able to use one ruler to lift the other ruler using the adhesiveness of water (see Fig. 3-15 ). This was a result of both water-water cohesion and water-ruler adhesion.
In fact, because liquid water is so good at sticking to itself and to other substances, it can rise up a surface against the force of gravity! We call this climbing tendency of water capillarity (also called capillary action). Capillarity starts when the water molecules nearest the wall of the tube are attracted to the tube more strongly than to other water molecules. The water molecules nearest the glass wall of the tube rise up the side (adhesion), dragging other water molecules with them (cohesion). Water level in the tube rises until the downward force of gravity becomes equal to than the adhesion and cohesion of water. In a narrow tube, the molecules at the edges have fewer other water molecules to drag up the tube than in a large tube. Therefore, water can rise higher in a narrow tube than in a wider tube (see Fig. 3-16 ). Capillarity happens naturally in soils, fabric, and wherever there are small spaces that liquids can move through.
Investigate the cohesive and adhesive properties of water. 
TITLE:
